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Study of casing deformation in halite bed under earthquake
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Abstract: Casing deformation and damage have been found in halite beds in many gas wells of a gas field after 5.12 Wenchuan
Earthquakes. It is very important to find out the reasons and laws of the casing deformation in order to control and repair them.
Distribution laws of the casing stress and deformation are found out by applying true three-dimensional contact finite element
analysis before the earthquake. Based on the above, applying extra different earthquake loads to top face of the model, the casing
stress and deformation are studied again. Careful contrast of the two results shows that the level of casing stress and deformation is
higher in halite bed than that in other beds whether before or after earthquakes; and the basic laws are that the higher earthquake
power is, the higher level of casing stress and deformation is in halite bed. Finite element calculation results also reveal that 5.12
Wenchuan Earthquakes are the direct reasons for casing deformation and damage because the Mises stress of the casing in halite bed
is already over the yield limit of its material only under the influence of vertical component load of 5.12 Wenchuan Earthquakes.
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Fig.2 Casing stress nephogram before earthquake
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Fig.3 Casing stress nephogram under 4.3 earthquake
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Fig.4 Casing stress nephogram under 4.6 earthquake
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Fig.5 Casing stress nephogram under 4.77 earthquake
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Fig.6 Casing stress nephogram under 4.9 earthquake
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Fig.7 Casing stress nephogram under 5.0 earthquake
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Fig.8 Curve of seismic level-casing's maximum stress
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